CB1 cannabinoid receptor activation rescues amyloid β-induced alterations in behaviour and intrinsic electrophysiological properties of rat hippocampal CA1 pyramidal neurones.
Amyloid beta (Aβ) is believed to be responsible for the synaptic failure that occurs in Alzheimer's disease (AD), but there is little known about the functional impact of Aβ on intrinsic neuronal properties. Here, the cellular effect of Aβ-induced neurotoxicity on the electrophysiological properties of CA1 pyramidal neurons and the mechanism(s) of neuroprotection by CB1 cannabinoid receptor activation was explored. A combination of behavioural, molecular and electrophysiological approaches was used. Bilateral injections of the Aβ peptide fragment (1-42) into the prefrontal cortex caused a significant impairment in the retention and recall capability in the passive avoidance tasks and significantly increased the level of active caspase-3 in the hippocampus. Whole-cell patch clamp recordings revealed a significant reduction in the intrinsic action potential (AP) frequency and an increase in the discharge irregularity in the absence of synaptic inputs in Aβ treated group. Aβ treatment induced also significant changes in both the spontaneous and evoked neuronal responses. However, co-treatment with ACEA, a CB1 receptor agonist, preserved almost the normal intrinsic electrophysiological properties of pyramidal cells. In vivo Aβ treatment altered significantly the intrinsic electrophysiological properties of CA1 pyramidal neurons and the activation of CB1 cannabinoid receptors exerted a strong neuroprotective action against Aβ toxicity.